
STUDY OF TECTONIC SETUP OF NORTHERN ANDAMAN SEA BY MULTI-

CHANNEL 2D SEISMIC SURVEY 

[FS. 2014-15, Cruise SR-001] 

The survey area of this cruise is situated in the tectonically active Andaman-Sumatra subduction margin, 

which displays complex regional tectonics including a subduction trench (the Andaman-Sumatra Trench), major 

regional faults onshore and offshore, shoreline delta regions supplying large quantities of fluvial sediments, an 

active back-arc spreading centre, island arcs and seamounts. The main objective was also to impart training to the 

scientists about the operation of seismic survey equipments, familiarization of the procedures in data acquisition and 

preliminary processing of data for quality checks etc with the help of OEM experts available onboard. A total of 419 

lkm of multi-channel seismic survey has been carried out along two east west parallel lines having 10km line 

spacing within a water depth of 247 to 3093 m to cover the major physiographic domains of Central Andaman basin 

cutting across the tectonic elements of the northern Andaman Sea. The morphotectonic features identified from west 

to east are West Basin, Invisible Bank (IB), WAF, Volcanic Arc, Alcock Rise and spreading zone/ axis with older 

spreading edges. 

The bathymetric highs under volcanic arc shows wide conical vertical sections which has 23° maximum 

slope angle for its flanks. Volcanic arc is observed between Invisible Bank in the west and Alcock rise in the east. 

The seismic sections reveal that western and eastern margin of this arc is controlled by faulted surface along which 

the highs are extruded. Thin covers of sediment deposits are observed over the mounts (Figure 1). The bottommost 

part of the sedimentary filled layers within the Alcock rise is showing strong and discontinuous acoustic reflection at 

the lower boundary of valley representing the deformed bedrocks/hard rocks. Sediment deformation within the open 

valley fills can be inferred as active faulting. Ponded sediment deposits are observed in the eastern part of Alcock 

rise observed at water depth of 1857 m. The thickness of the ponded sediment fill is ranges from 0.5 to 1 sec 

overlain by the rugged and faulted bedrock and is trapped within valley /depression like feature faulted on either 

side indicating active tectonics (Figure 2). 

Flower structured fault system has been observed in the sediment column between two bathymetric highs at 

750 m and 1078 m depth at the east of Alcock rise suggest active tectonics in this zone. This is the first such report 

from the northern Andaman Basin. The CAT spreading zone is bounded by symmetric normal faults with the sharp 

edges on either side of the centre of spreading axis and filled with thick pile of sediments of about 2.0 to 2.5 sec 

TWT which are mainly derived from the Irrawaddy river system draining into Andaman Sea.  



 
Figure 1: Interpreted 2d seismogram showing the post stacked migration in Forearc basin, Volcanic Arc and Backarc basin 

 
Figure 2: Interpreted 2d seismogram showing the post stacked migration in Alcock Rise and Central Andaman Trough region. 


